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Description 

BACKGROUND OF THE INVENTION 
s 1. Field of the Invention 

[0001] The present invention relates to an addition-curable type fluorosilicone gel composition which has excellent 
solvent resistance and thixotropy and which, upon curing, gives a gel-like cured product. 

10 2. Description of the Prior Art 

[0002] Silicone gels are excellent in such properties as electrical insulation properties, stability of electrical properties, 
flexibility and so forth, and are in use for potting or encapsulation of electrical and electronic parts, for example, as a 
material for coating control circuit elements such as power transistors, ICs, capacitors, etc. to protect the elements 
is from thermal and mechanical troubles. 

[0003] EP-A-0 351 797 and US-A-4 340 090 describe silicone compositions comprising vinyl-containing polydialkyl- 
siloxane. 

[0004] With the advent of semiconductor-type pressure sensors utilizing the piezoresistance effect of a silicon chip, 
in recent years, application of electronics to sensor technology has been investigated and practiced more and more 

20 in a variety of industrial fields. For instance, the semiconductor-type pressure sensors mentioned are used as an air 
quantity sensor for fuel injection control in automobiles, a gasoline vapor pressure sensor in gasoline tanks, and as a 
water or gas pressure sensor in hot water supply systems. These pressure sensors, however, have the problem that 
the sensor characteristics would be changed if an electrode part is corroded by corrosive components in a measuring 
medium with which the sensor comes into contact or. a contaminant deposits on the surface of a pressure-sensitive 

25 chip. Thus, there is a request for development of a protective material which can protect the sensor elements without 
adversely affecting the sensor characteristics. Such protective material is fundamentally desired to have high purity 
and to produce no adverse effects on sensor characteristics by, for example, surface hardness, shrinkage on cure, or 
swelling with solvent. As a material for meeting these requirements, silicone gels with excellent solvent resistance have 
come to draw attention. 

30 [0005] Where a silicone gel is used as a protective material for a semiconductor-type pressure sensor, it is necessary, 
for example, to apply a gel-forming silicone composition (silicone gel composition) to the surface of the sensor by spot 
potting. Known silicone gel compositions, however, are high in fluidity, so that they are not suited for use in spot potting 
and cannot form an effective protective layer on the sensor. Thus, there is a demand for a silicone gel composition 
with low fluidity, for use as a protective material for the above-mentioned semiconductor-type pressure sensors. 

35 [0006] Besides, where the fluidity of a silicone gel composition is lowered by simply Increasing the viscosity thereof, 
the viscosity is lowered when the composition is heated for curing, so that it again is impossible to obtain an effective 
protective layer on a sensor of the above-mentioned type. 

SUMMARY OF THE INVENTION 

40 

[0007] It is accordingly an object of the present invention to provide a silicone gel composition which is capable of 
forming a flexible gel-like cured product (silicone gel) and which has thixotropy such that under a shearing stress in a 
potting operation using a dispenser or the like it has a low apparent viscosity to ensure easy potting and that in the 
absence of shearing stress it has a high apparent viscosity and is free of fluidity. 
45 [0008] The present invention provides, as a means for attaining the above object, a thixotropic fluorosilicone gel 
composition, comprising: 

(A) an alkenyl group-containing organopolysiloxane having the following average formula (1): 

50 



55 
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(RSiO) x — e-SiO ^(SiR^z-x (1) 
R 1 R' R 

wherein R is an alkenyl group, 

(R 1 )'s may be the same or different and are each an alkyl group having 1 to 8 carbon atoms, phenyl group 
or 3,3,3-trifluoropropyl group, 

x is a number in the range of 0.3 to 2, and 

m is an integer of not less than 1, and a viscosity of 100 to 10,000 cP at 25°C; 
(B) an organohydrogenpolysiloxane having at least 3 silicon-bonded hydrogen atoms in its molecule which has 
the following general formula (2): 



Fa 



f 

fH 2 

?' CH 2 H R' |' 



R 2 SiO — e SiO T^t SiO tT~t SiO-^SIR 2 

r' r' r 1 r' r' 



wherein (R 1 )'s are each the same as above, 

(R 2 )'s may be the same or different and are each a hydrogen atom, an alkyl group having 1 to 8 carbon atoms, 

phenyl group or 3,3,3-trifluoropropyl group, 

p and q are each an integer of not less than 0, and 

r is an integer of not less than 1 , and a viscosity of 5 to 1 00 cP at 25° C; 

(C) a platinum catalyst; and 

(D) a finely powdered silica having a specific surface area of not less than 50 rrP/g which has been rendered 
hydrophobic by treatment with a silazane, chlorosilane, alkoxysilane or polysiloxane having only methyl groups as 
organic substituent groups bonded to silicon atoms. 

[0009] According to the present invention, a vinyl group-containing organopolysiloxane whose backbone consists of 
3,3,3-trifluoropropylsiloxane units is used as a base polymer (component (A)) for a silicone gel composition, thereby 
ensuring resistance to solvents such as oils, and, in combination with this, a finely powdered silica which has been 
rendered hydrophobic by treatment with a silazane, chlorosilane, alkoxysilane or polysiloxane having only methyl 
groups as organic substituent groups bonded to silicon atoms (component (D)) is used, whereby a thixotropic silicone 
gel composition can successfully be obtained. The reason why the use of the base polymer and the finely powdered 
silica in combination is effective in producing thixotropy has not been elucidated. It is presumed, however, that the 
effect arises from the great difference between the surface energy of the 3,3,3-trifluoropropyl group in the base polymer 
and the surface energy of the methyl group introduced to the surfaces of the finely powdered silica. 
[001 0] The term "silicone gel" herein means a cured, crosslinked silicone product having a three<Jimensional network 
structure and a penetration, as measured using a %-scale cone according to the method specified in ASTM D 1403, 
of 0 to 200. 
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 



Component (A) 

5 [0011] The organopolysiloxane of component (A) has a linear molecular structure, as apparent from the average 
formula (1 ) above. It is also seen, from the x having a value of 0.3 to 2 and the R being alkenyl in the formula (1 ), that 
not less than 15% of the both terminal ends of the organopolysiloxane moelcules are blocked with alkenylsiloxyl units. 
The alkenyl group in the component (A) and the SiH group in the component (B), described later, perform an addition 
reaction with each other, to form a silicone gel. If the value of x is less than 0.3, for example, the composition obtained 

10 will have a low crosslink density and, therefore, cannot form a gel. 

[0012] It is important that the alkenyl group-containing organopolysiloxane has a backbone substantially consisting 
of 3,3,3-trifluoropropylsiloxane units only. If the backbone contains other siloxy! units such as (Me 2 SiO) unit wherein 
Me means a methyl group, the interaction of the organopolysiloxane of component (A) with the component (D), de- 
scribed later, is spoiled so that the thixotropy intended cannot be obtained. 

75 [0013] Besides, the fluorine-containing siloxane unit constituting the backbone of the organopolysiloxane leads to 
good resistance to solvents. That is, the silicone gel obtained will generate little stress due to swelling with a solvent 
or the like, and can therefore protect a sensor without causing any adverse effect on the functions of the sensor. 
[0014] Typically, the alkenyl group R in the average formula (1) above includes, for example, vinyl, allyl, propenyl, 
isopropenyl, butenyl, hexenyl, cyclohexenyl and the like typically having 2 to 8 carbon atoms, preferably having 2 to 6 

20 carbon atoms, among which normally preferred is the vinyl and allyl group. Each R 1 is selected from the group consisting 
of alkyl groups having 1 to 8 carbon atoms, phenyl group and 3,3,3-trifluoropropyl group. The alkyl groups of 1 to 8 
carbon atoms, preferably having 1 to 6 carbon atoms, include, for example, methyl, ethyl, propyl, isopropyl, butyl, tert- 
butyl, hexyl, cyclohexyl, octyl and the like. In the present invention, a preferable R 1 is the methyl group. 
[001 S] In the average formula (1 ), m may be any integer with a value of not less than 1 . However, the organopoly- 

25 siloxane should have a viscosity at 25° C of 100 to 10,000 cP, preferably 400 to 5,000 cP. For this, m in the average 
formula (1 ) is preferably an integer of 1 0 to 200, more preferably 1 0 to 1 50. If the viscosity is outside of the specified 
range, it is difficult to obtain a silicone gel with good physical properties. 

[0016] The alkenyl group-containing organopolysiloxane of component (A) described above can be obtained, for 
example, by subjecting cyclic trimer of methyl-3,3,3-trifluoropropylsiloxane to ring-opening polymerization in the pres- 

30 ence of a pentacoordinate silicon catalyst. The ring-opening polymerization is known per se , and may be carried out, 
for example, by reacting water, a silanol-terminated organopolysiloxane, or a triorganosilanol or the like with the methyl- 
3,3,3-trifiuoropropylsiloxane cyciotrimer in the presence of a pentacoordinate silicon catalyst, as disclosed in US Patent 
No. 3,445,425 corresponding to Japanese Examined Patent Publication (KOKOKU) No. 45-1070. In the present in- 
vention, the reaction is preferably carried out at a temperature of 50°C or below. 

35 [0017] if the reaction temperature is higher than 50°C, methyl-3,3,3-trifluoropropylsiloxane cyclo-tetramer and pen- 
tamer (F 4 , F 5 ) are normally by-produced in large quantities, the by-products being difficult to distill off under a reduced 
pressure. Where an organopolysiloxane obtained in this manner is used as the component (A) in the composition of 
the present invention, the resulting silicone gel contains large amounts of F 4 and F 5 which do not take part in cross- 
linking, so that when the gel is placed in an environment including a solvent, the F 4 and F 5 are extracted with the 

40 solvent and the gel shrinks accordingly. Where such silicone gel is used as a protective material for a pressure sensor, 
therefore, the shrinkage of gel due to the F 4 and F 5 extraction exerts adverse effects on the sensor characteristics. 
Where the reaction temperature is at or below 50 o C, by-production of F 4 and F 5 can be suppressed satisfactorily so 
that the resulting organopolysiloxane is suited to use as the component (A) in the composition of the present invention. 

45 Component (B) 

[0018] The component (B) is an organohydrogenpolysiloxane having the above general formula (2), which acts as 
a cross-linking agent to perform an addition reaction with the aikenyl group of the above<iescribed component (A), 
resulting in formation of a silicone gel. Therefore, the organohydrogenpolysiloxane must have at least three silicon- 

50 bonded hydrogen atoms (namely, SiH groups) in its molecule. 

[0019] In the general formula (2), R 1 are each as defined in the above average formula (1), a particularly preferable 
R 1 being the methyl group. R 2 are each selected from the group consisting of hydrogen atom, alkyl groups having 1 
to 8 carbon atoms, phenyl group, and 3,3,3-trifluoropropyl group. The alkyl groups of 1 to 8 carbon atoms include, for 
example, methyl, ethyl, propyl, isopropyl, butyl, tert-butyl, hexyl, cyclohexyl, octyl and the like. Particularly preferable 

55 examples of R 2 are methyl group and hydrogen atom, p and q are each an integer of not less than 0, and r is an integer 
of not less than 1 . The organohydrogen-polysiloxane should have a viscosity at 25° C of 5 to 100 cP, in view of ease 
of synthesis and workability. For this, in the general formula (2), p is preferably an integer of 0 to 50, more preferably 
3 to 20; q preferably an integer of 0 to 20; and r preferably 1 to 20, more preferably 4 to 12. 
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[0020] The component (B) is preferably present in an amount such as to provide 0.5 to 2.0 silicon-bonded hydrogen 
atoms, more preferably 0.8 to 1.5 silicon-bonded hydrogen atoms, per alkenyl group in the component (A). 

Component (C) 

5 

[0021] The platinum catalyst of component (C) is a catalyst for accelerating the addition reaction between the alkenyl 
groups in the component (A) and the SiH groups in the component (B), and is known per se . Typical examples include 
chloroplatinic acid, alcohol-modified chloroplatinic acid solution, coordinate compounds of chloroplatinic acid with an 
olefin or vinylsiloxane, and the like. 
10 [0022] The component (C) is present in a so-called catalytic amount, which is normally not less than 1 ppm, preferably 
1 to 500 ppm, more preferably 3 to 100 ppm (in terms of platinum), based on the component (A). 

Component (D) 

75 [0023] The finely powdered silica of component (D) is a filler component which plays an important role in imparting 
thixotropy to the composition before curing, as has been mentioned above. This component will neither be extracted 
with solvent or the like nor shrink after curing of the composition. When the composition is used as a protective material 
for a sensor or the like, this component does not cause any adverse effects on sensor characteristics. 
[0024] The finely powdered silica is used for producing sufficient thixotropy through interaction with the component 

20 (A). For accomplishing this purpose, the finely powdered silica must meet two requirements, one of which is that the 
finely powdered silica has a specific surface area of at least 50 m 2 /g, preferably of 50-400m 2 /g, and the other is that 
the surfaces of the finely powdered silica have been rendered hydrophobic by treatment with a silazane, chlorosilane, 
alkoxysilane or polysiloxane having only methyl groups as organic substituent groups bonded to silicon atoms. The 
intended thixotropy cannot be imparted to the composition unless the above two requirements are both fulfilled. 

25 [0025] Agents for the surface treatment described above include, for example, hexamethyldisilazane, trimethylchlo- 
rosilane, dimethyldichlorosilane, methyltrichlorosilane, trimethylalkoxysilane, dimethyldialkoxysilane, methyltrialkox- 
ysilane wherein the alkoxy group can be methoxy, ethoxy, propoxy, butoxy groups, etc., cyclic or linear polydimethyl 
siloxanes and the like, which may be used either singly or in combination of two or more. The dimethylpolysiloxanes 
may be cyclic or linear. Normally, the finely powdered silica having been rendered hydrophobic preferably contains 

30 carbon on its surfaces in an amount of 0.3-8% by weight based thereon. The surface-treating agents are preferably 
high-purity chemicals, because the purity of the agent affects greatly the purity of the resulting composition. 
[0026] The high-purity finely powdered silicas include, for example, those commercially available under the respec- 
tive tradenames of Aerosil-812, R-812S, R-972 and R-974 (produced by Degussa), Rheorosil MT-30 (produced by 
Tokuyama Soda Co., Ltd.), Nipsil SS series (produced by Nippon Silica Co., Ltd.), Cabosil TS-720 (produced by Cabot) 

35 and so on. 

[0027] Normally, these finely powdered silicas are preferably present in an amount of 0.5 to 10 parts by weight, more 
preferably 2 to 7 parts by weight, per 100 parts by weight of the components (A) and (B) in total. If the amount is less 
than 0.5 part by weight, sufficient thixotropy cannot be obtained, so that the composition before curing will flow or run 
when used in spot potting. If the amount exceeds 10 parts by weight, on the other hand, the composition has an 
40 increased viscosity with the result of lowered workability. The most preferable amount of the finely powdered silica is 
such that the resulting composition has a thixotropic index in the range of 1.5 to 3.0 preferably in the range of 2.0 to 
2.7. The "thixotropic index" refers to the ratio of the apparent viscosity measured on a rotational viscometer at a lower 
rotation speed such as 4 to 12 rpm to that at a higher rotation speed such as 20 to 60 rpm, with the proviso that the 
ratio of the higher rotation speed to the lower rotation speed is at least 5, preferably in the range of 5 to 10. 

45 

Other compounding ingredients 

[0028] In addition to the above components (A) to (D), other various compounding ingredients which are known per 
se may be incorporated in the composition according to the present invention. For example, reaction-controlling agents 
50 such as polymethylvinylslloxane cyclic compounds, acetylene compounds, organic phosphorus compounds and the 
like may be added to the composition, whereby curing reaction can be controlled. Also, an organohydrogenpolysiloxane 
having at least one silicon-bonded hydrogen atom (SiH group) in its molecule may be added, to control the hardness 
of the silicone gel obtained, or the like. 

55 Fluorosilicone gel composition 

[0029] The fluorosilicone gel composition of the present invention can be easily prepared by mixing uniformly the 
above-described components. The composition has thixotropy, which enables effective operation in spot potting, for 
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example. Besides, when heated to a temperature on the order of 60 to 150°C, the composition cures quickly to form 
a silicone gel. The gel has an appropriate degree of flexibility and is excellent in solvent resistance and free of shrinking 
or the like. Therefore, the present composition is highly suited to use as a protective material for semiconductor-type 
pressure sensors. 

EXAMPLES 



[0030] In the following examples, viscosity is given in values measured at 25 0 C, and "part(s)" refers to "part(s) by 
weight", and Me represents the methyl group and Vi represents the vinyl group. Thixotropic index was measured under 
10 a rotation speed ratio (lower-to-higher speed ratio) of 1 :5. 

[0031] The materials used for preparation of silicone gel compositions are as follows; 



Polysiloxane A1 : 

15 [0032] A polysiloxane (viscosity: 3,000 cP) having the following formula: 



20 



25 



(ViJiO> 



CF 3 
I 



27 



Me 



Ms 

I 

-fc-SjiMe)o.9 
Ns 



30 

[0033] This polysiloxane was obtained as follows. A mixture of 742 g of 1 ,3, 5, -trimethyl-1 ,3,5-tris(3,3, 3-trifluoropro- 
pyl)cyc!otrisiloxane, 0.3 g of water, 14.2 g of trimethyisilanol and 220 g of acetonitrile was stirred with temperature 
maintained at 10°C, and, after addition of 0,02 g of a pentacoordinate silicon catalyst represented by the following 
formula: 

35 

[C 6 H 5 Si(0 2 C 6 H 4 ) 2 ]".C 6 H 5 CH 2 (CH 3 ) 3 N + , 

the mixture was polymerized for 5 hours. To the resulting polymer were then added 22 g of vinyldimethylchlorosilane 
40 and 35 g of divinyltetramethyldisilazane, thereby silylating the terminal ends of the molecule of the polymer Subse- 
quently, the reaction product mixture was heated under a reduced pressure to distill off solvents, followed by filtration 
of hydrochlorates, to yield a polysiloxane with a viscosity of 3,000 cP (Polysiloxane A1). 

Polysiloxane A2: 

45 

[0034] A polysiloxane (viscosity: 5,000 cP) having the following formula: 



so 



55 
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10 



25 



30 



35 



40 



45 



50 



55 



f 1 

H 2 



f 

(ViSiO — f s ( i0 *>65 — e-S^Me) 0 .9 
Ma Me Me Me 



[0035] This polysiloxane was obtained as follows. To a mixture prepared by mixing 758 g ot 1 ,3,5-trimethyl-1 ,3,5-tris 
is (S.S.S-trifluoropropyOcyclotrisiloxane, 1 53 g of [(CH 3 ) 2 SiO]4, 3. 1 g of [CH 2 =CH(CH 3 ) 2 SiO] 2 0 and 2.2 g of [(CH 3 ) 3 Si] 2 0, 
was added 0.45 g CF 3 S0 3 H as an equilibration catalyst, and equilibration reaction was carried out at room temperature 
for 8 hours. After the reaction was over, the reaction mixture was neutralized by adding 18 g of sodium bicarbonate, 
and the resulting product was subjected to filtration to remove salts formed by neutralization and excess sodium bi- 
carbonate. The product obtained was then subjected to stripping, to give a polysiloxane with a viscosity of 5,000 cP 
20 (Polysiloxane A2). Hydrogenpolysiloxane B1 : 

[0036] A polysiloxane (viscosity: 30 cP) having the following formula: 



f 



Me CH2 " Me 

II I I 
MeSiO— (-SiO-h f SiO-h Silte 

I I I I 

Me Me Me Me 



Catalyst C1: 



[0037] A catalyst obtained by heating chloroplatinic acid and tetramethyldivinyldisiloxane (platinum content: 3% by 
weight in terms of platinum). 

Finely powdered silica D1: 

[0038] Aerosil R-972, a dimethyldichlorosilane-treated silica (specific surface area: 120 m 2 /g, carbon amount con- 
tained on the hydrophobic surfaces: 0.8% by weight in terms of carbon quantity), produced by Degussa. 

Finely powdered silica D2: 

[0039] Cabosil TS-720, a hexmethyldisilazane-treated silica (specific surface area: 100 m 2 /g, carbon amount con- 
tained on the hydrophobic surfaces: 4.5% by weight in terms of carbon quantity), produced by Cabot. 

Finely powdered silica D3: 

[0040] A fumed silica surface-treated with di(3,3,3-trifluoropropyl)tetramethyldisilazane (specific surface area: 200 
m 2 /g, carbon amount contained on the hydrophobic surfaces: 4.5% by weight in terms of carbon quantity). 

Example 1 

[0041] In a planetary mixer, 100 parts of Polysiloxane A1 and 3,5 parts of Finely powdered silica D1 were mixed 
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uniformly, followed by heating at 150°C for 1 hour. The mixture obtained was cooled to room temperature, to which 
were then added 0.015 part of Catalyst C1, 0.05 part of ethynylcyclohexanol and 6.5 parts of Hydrogenpolysiloxane 
B1 , followed by mixing uniformly to prepare a silicone gel composition. 

[0042] Viscosity of the composition obtained was measured on a rotational viscometer at rotation speeds of 6 rpm 
5 and 30 rpm, and thixotropic index was calculated from the measured viscosity values. Further, the composition was 
heated at 150°C for 1 hour to form a gel-like product, which was subjected to measurement of penetration by the 
method using a 1/4-scale cone according to ASTM D 1403. The results are given in Table 1 . 

Example 2 

10 

[0043] The procedure of Example 1 was repeated except for using the Finely powdered silica D1 in an amount of 
3.0 parts, to prepare a silicone gel composition. The composition was subjected to measurement of viscosity, thixotropic 
index and gel penetration in the same manner as in Example 1. The results are given in Table 1. 

15 Example 3 

[0044] The procedure of Example 1 was repeated except for using 3.5 parts of Finely powdered silica D2 in place 
of the Finely powdered silica D1 , to prepare a silicone gel compositions. The composition was subjected to measure- 
ment of viscosity, thixotropic index and gel penetration in the same manner as in Example 1 . The results are given in 
20 Table 1. 

Comparative Example 1 

[0045] The procedure of Example 1 was repeated except for using 3.5 parts of Finely powdered silica D3 in place 
25 of the Finely powdered silica D1 , to prepare a silicone gei composition. The composition was subjected to measurement 
of viscosity, thixotropic index and gel penetration in the same manner as in Example 1 . The results are given in Table 1 . 

Comparative Example 2 

30 [0046] The procedure of Example 1 was repeated except for using Polysiloxane A2 in place of the Polysiloxane A1 
and using the Hydrogenpolysiloxane B1 in an amount of 1 part, to prepare a silicone gel composition. The composition 
was subjected to measurement of viscosity, thixotropic index and gel penetration in the same manner as in Example 
1. The results are given in Table 1. 

[0047] In this example, viscosity measurement for the composition was carried out at a rotational frequency of 4 rpm 
35 and at 20 rpm, and the thixotropic index was calculated from the measured viscosity values. 



Table 1 





Example 


Comparative Example 




1 


2 


3 


1 


2 


Viscosity (P): 












at 6 rpm 


410 


275 


338 


78 


(296) 


at 30 rpm 


163 


124 


144 


70 


(290) 


Thixotropic index 


2.52 


2.22 


2.35 


1.11 


1.02 


Penetration 


45 


43 


43 


46 


50 



Comparative Example 3 

so 

[0048] The same raw materials as used in Example 3 was used, except that 3.5 parts by weight of a non-treated 
fumed silica with a specific surface area of 200 rrP/g (tradename: Aerosil 200, product of Nippon Aerosil K.K.) was 
used in place of the finely powdered silica D2 which has been previously treated with hexamethyisilazane and that 0.4 
part by weight of hexamethyldisilazane was added to the raw materials. A composition was prepared as below. 
55 [0049] In planetary mixer, 1 00 parts of Polysiloxane A1 , 3.5 parts of the fumed silica mentioned above and 0.4 part 
by weight of hexamethyldisilazane were mixed uniformly. Subsequently, the mixture thus obtained was further mixed 
at room temperature for 30 minutes to treat the surface of the fumed silica, and then heated at 150°C for 1 hour to 
remove the excess hexamethyldisilazane. The mixture obtained was added, in the same manner as in Example 3, with 



8 



EP 0 676 450 B1 



0.015 part by weight of Catalyst C1 , 0.05 part by weight of ethynylcyclohexanol and 6.5 parts by weight of Hydrogen- 
polysiloxane B1 , followed by mixing uniformly to prepare a composition. 

[0050] Viscosity of the composition was measured and thixotropic index was calculated, and penetration was meas- 
ured in the same manner as in Example 3. 
[0051] The results are shown in Table 2 below. 



Table 2 





Comparative Example 3 


Viscosity (P): 




at 6 rpm 


140 


at 30 rpm 


140 


Thixotropic index 


1 


Penetration 


45 



[0052] As is clear from the results given in Table 2 above, it is impossible to make a composition thixotropic if hex- 
amethyldisilazane is added to the composition. 

Claims 

1 . A thixotropic fluorosilicone gel composition, comprising: 

(A) an alkenyl group-containing organopolysiloxane having the following average formula (1): 




(RSiO) x — eSiO hrCSiR >2-x (1) 
R 1 R 1 i« 

wherein R is an alkenyl group, 

(R^'s may be the same or different and are each an alkyl group having 1 to 8 carbon atoms, phenyl 
group or 3,3,3-trifluoropropyl group, 

x is a number in the range of 0.3 to 2, and 

m is an integer of not less than 1 , and a viscosity of 100 to 1 0 ; 000 cP at 25°C; 
(B) an organohydrogenpolysiloxane having at least 3 silicon-bonded hydrogen atoms in its molecule which 
has the following general formula (2): 
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f3 

f f 2 H j 1 f 

R z SiO— f SiO SiOtr- 1" SiO^-SiR 2 (2) 
10 III 

wherein (R 1 )'s are each the same as above, 
is (R 2 )'s may be the same or different and are each a hydrogen atom, an aikyl group having 1 to 8 carbon 

atoms, phenyl group or 3,3,3-trifluoropropyl group, 

p and q are each an integer of not less than 0, and 
r is an integer of not less than 1 , 

and a viscosity of 5 to 100 cP at 25°C; 
20 (C) a platinum catalyst; and 

(D) a finely powdered silica having a specific surface area of not less than 50 nr^/g which has been rendered 

hydrophobic by treatment with a silazane, chlorosilane, alkoxysilane or polysiloxane having only methyl groups 

as substituent groups. 

25 2. The composition of Claim 1 , wherein in the above average formula (1 ), R is vinyl and each R 1 is methyl. 

3. The composition of Claim 1, wherein the component (B) is present in an amount such as to provide 0.5 to 2.0 
silicon-bonded hydrogen atoms per said alkenyl group in the component (A). 

30 4. The composition of Claim 1 , wherein said finely powdered silica of component (D) has been surface treated with 
at least one compound selected from the group consisting of hexamethyldisilazane, trimethylchlorosilane, dimeth- 
yldichlorosilane, methyltrichlorosilane, trimethyialkoxysilane, dimethyldialkoxysilane, methyltrialkoxysilane, cyclic 
polydimethylsiloxanes and linear polydimethylsiloxanes. 

35 5. The composition of Claim 1 , wherein the component (D) is present in an amount of 0.5 to 10 parts by weight per 
100 parts by weight of the components (A) and (B) in total. 

6. A silicone gel obtained by curing the thixotropic fluorosilicone gel composition as claimed in Claim 1 . 
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Patentanspruche 

1. Thixotrope Fluorsilicongelzusammensetzung, umfassend 

(A) ein eine Alkenylgruppe enthaltendes Organopolysiloxan mit der folgenden durchschnittlichen Formel (1): 



50 



55 
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CF 3 



^2 

r r f, 

(RSiO) x — eSiO hr(SiR )2-x 0) 



x 
1 



R 



worin R eine Alkenylgruppe ist, 

die Reste (R 1 ) gleich oder unterschiedlich sein konnen und jeweils eine Alkylgruppe mit 1 bis 8 Kohlen- 
stoffatomen, eine Phenylgruppe Oder eine 3,3,3-Trifluorpropylgruppe sind, 

x eine Zahl im Bereich vom 0,3 bis 2 ist und 

m eine ganze Zahl von nicht weniger als 1 ist, und 

einer Viskositat von 100 bis 10.000 cP bei 25°C, 
(B) ein Organohydrogenpolysiloxan mit mindestens drei Silicium-gebundenen Wasserstoffatomen in dessen 
Molekul, welches die folgende allgemeine Formel (2) aufweist: 

I 

CH 2 

I | | II 

R Z S i 0 — e SiO r^-t SiOi— -eSiO-hrSiR 2 (2) 

I, I, , I, I, 

R' R' R Ri R 1 



worin die Reste (R 1 ) jeweils die gleichen wie vorgenannt sind, 

die Reste (R 2 ) gleich oder unterschiedlich sein konnen und jeweils ein Wasserstoffatom, eine Alkylgrup- 
pe mit 1 bis 8 Kohlenstoffatomen, eine Phenylgruppe oder eine 3,3,3-Trifluorpropylgruppe sind, 

p und q jeweils eine ganze Zahl von nicht weniger als 0 sind und 

r eine ganze Zahl von nicht weniger als 1 ist, und einer Viskositat von 5 bis 100 cP bei 25°C, 

(C) einen Platinkatalysator und 

(D) ein feingepulvertes Siliciumdioxid mit einer spezifischen Oberflache von nicht weniger als 50 rr^/g, welches 
durch Behandlung mit einem Silazan, Chlorsilan, Alkoxysilan oder Polysiloxan mit nur Methylgruppen als Sub- 
stituentengruppen hydrophob gemacht worden ist. 

Zusammensetzung nach Anspruch 1, wobei in der vorgenannten durchschnittlichen Formel (1) der Rest R Vinyl 
ist und jeder Rest R 1 Methyl ist. 

Zusammensetzung nach Anspruch 1, wobei die Komponente (B) in einer derartigen Menge vorliegt, da(3 0,5 bis 
2,0 Silicium-gebundene Wasserstoffatome pro Alkenylgruppe in der Komponente (A) bereitgestellt werden. 

Zusammensetzung nach Anspruch 1 , wobei das feingepulverte Siliciumdioxid der Komponente (D) mit mindestens 
einer Verbindung oberflachenbehandelt worden ist, ausgewahlt aus der Gruppe, bestehend aus Hexamethyldi- 
silazan, Trimethylchlorsilan, Dimethyldichlorsilan, Methyltrichlorsilan, Trimethylalkoxysilan, Dimethyldialkoxysilan, 
Methyltrialkoxysilan, cyclischen Polydimethylsiloxanen und linearen Polydimethylsiloxanen. 

Zusammensetzung nach Anspruch 1, wobei die Komponente (D) in einer Menge von 0,5 bis 10 Gew.-Teile pro 
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100 Gew.-Teilen der Komponenten (A) und (B) im gesamten vorliegt. 
6. Siticongel, erhalten durch Harten der thixotropen Fluorsilicongelzusammensetzung gemaB Anspruch 1 . 

5 

Revendications 

1. Composition de gel de fluorosilicone thixotrope, comprenant: 
10 (A) un organopolysiloxane contenant un groupe alcenyle, de formule moyenne (1 ) suivante: 



15 
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r 

<|H 2 



R' ^ H 2 



2° (RSiO) 



!i0) x ~f-Si0hr(SiR 1 )2-x 0) 



R 1 R 1 R 1 



25 dans laquelle R est un groupe alcenyle, 

les radicaux R 1 peuvent etre identiques ou differents et sont chacun un groupe alkyle comportant 1 a 8 
atomes de carbone, un groupe phenyle ou un groupe 3,3,3-trifluoropropyle, 
x est un nombre dans la gamme de 0,3 a 2, et 

m est un nombre entier non inferieur a 1 , et possedant une viscosite de 100 a 10 000 cP a 25°C; 
30 (B) un organohydrog^nopolysiloxane comportant au moins 3 atomes d'hydrogene lies a un silictum dans sa 

molecule, de formule generale (2) suivante: 



cr 3 
I 

CH 2 

R z SiO-i siOrp-tSiOtr-tSiO-^SjR 2 (2) 



1 I I' I 



dans laquelle les radicaux R 1 sont chacun les memes que ci-dessus, 

les radicaux R 2 peuvent etre identiques ou differents et sont chacun un atome d'hydrogene, un groupe 
alkyle comportant 1 a 8 atomes de carbone, un groupe phenyle ou un groupe 3,3,3-trifluoropropyle, 

p et q sont chacun des nombres entiers non inferieurs a 0, et 
50 r est un nombre entier non inf6rieur a 1 , et possedant une viscosity de 5 a 100 cP a 25°C; 

(C) un catalyseur au platine; et 

(D) une silice finement pulv6ris6e possedant une surface specifique non infe>teure a 50 rr^/g, qui a ete rendue 
hydrophobe par traitement avec un silazane, un chorosilane, un alcoxysiiane ou un polysiloxane comportant 
seulement des groupes methyle comme groupes substituants. 



Composition selon la revendication 1, dans laquelle, dans la formule moyenne (1) ci-dessus, R est un groupe 
vinyle et chaque R 1 est un groupe m&hyte. 
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Composition selon la revendication 1 , dans laquelle le constituant (B) est present en une quantity permettant de 
fournir 0,5 a 2,0 atomes d'hydrogene lies a des atomes de silicium par groupe alcenyle dans le constituant (A). 

Composition selon la revendication 1 , dans laquelle ladite silice finement pulv6ris6e du constituant (D) a 6t6 trait6e 
en surface avec au moins un compose* choisi dans le groupe constitue par de I'hexamSthyldisilazane, du trim6- 
thylchlorosilane, du dimethyldichlorosilane, du methyltrichlorosilane, un trim&hylalcoxysilane, un dimethyldial- 
coxysilane, un melhyltrialcoxysilane, des potydimethylsiloxanes cycliques etdes polydimethylsiloxanes lineaires. 

Composition selon la revendication 1, dans laquelle le constituant (D) est present a raison de 0,5 a 10 parlies en 
poids pour 100 parties en poids des constituants (A) et (B) au total. 

Gel de silicone obtenu par durcissement de la composition de gel de fluorosilicone thixotrope selon la revendication 
1. 
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